INTRODUCTION
In the business, marketing, engineering, social sciences, or other fields of study, data plays an important role, which can be used as a basic reference in all processes involving the use of information and knowledge. Data collection is the initial stage of research, then measurement of information about interesting variables, in a systematic mode that allows someone to answer questions, express research questions, test hypotheses, and evaluate results [1] . Depending on the discipline or field of science, the nature of the information sought, and the goals or objectives of the user, data collection methods will vary. The approach to applying the method can also vary, adjusted for applicable objectives and circumstances, without sacrificing data integrity, accuracy and reliability.
There are various data sources on the internet that can be used in the research process. The process of taking data or information from sites on the internet is called web scraping [2] , [3] , [4] , [5] , [6] , [7] , web extraction [8] , [9] , [10] , [11] , web harvesting [12] , [13] . Web scraping has been used widely and for different purposes including online price comparison, weather data monitoring, website change detection, research, integrating data from multiple sources, extract offers and discounts, scrape job postings information from job portals, brand monitoring, collect government data and market analysis [14] .
Various web scraping methods have been developed in various studies, including: traditional copy and paste [14] , Regular Expression (Regex) [14] , Hypertext Markup Language Document Object Model (HTML DOM) [10] , [14] , [15] and XPath [4] , [9] . The copy-pasting method is easy to do by opening the website in the browser, then copy and paste it on other media manually. This method is very simple and not difficult, but it cannot be done if the website has a barrier program [14] , time selection of objects or texts that are relatively long, and done manually. While the Regex method, HTML DOM, XPath is more complicated and requires additional program before it can be used.
Development of web scraping methods has been carried out in various studies, but the performance of these methods is not yet known when the data scraping process is one of the interesting things to study. In this study, the web scraping of the Regex method, HTML DOM and XPath will be carried out by using time, memory usage and data usage parameters. The data that is sampled in this research is taken from one of the special webs that provides data services for the scraping process, namely http://testing-ground.scraping.pro.
II. WEB SCRAPING METHOD

A. Regular Expression (Regex)
Regular Expression (Regex) is a formula with a specific pattern that describes a set of words above several alphabets [16] . Regex can be used to match certain character patterns in a set of strings [16] . There are two types of regular expressions namely ordinary characters and metacharacters.
B. HTML DOM
Hyper Text Markup Language Document Object Model (HTML DOM) is a standard for getting, changing, adding, or deleting HTML elements [17] . DOM performance is by defining objects and properties of all HTML elements, with methods to access them. With DOM, JavaScript can access all elements in an HTML document. HTML DOM uses programming languages to access objects, usually JavaScript. All HTML elements are treated as objects. The programming interface is the method and property of each object.
C. XPath
XPath is the main element in the XSLT standard (Stylesheet Language Transformation). XPath can be used to navigate elements and attributes in eXtensible Markup Language (XML) documents [18] . XPath is a language for selecting nodes in XML documents, can also be used with HTML. The most useful XPath expression is the location path. A path location at least uses one step location to identify a set of nodes in the document. The simplest location path is one that selects the document root node. This road is just a slash "/". The symbol is the root of the Unix system file and also the root node of a document.
III. METHODLOGY
There are 8 steps taken in this study, as shown in figure 1 . 
A. Mapping Pages to be Scrapped
The mapping of source web pages to be captured data is done by displaying the source code of web pages through a web browser. Then identify all the id on the page element. The result identification id will be used to run the HTML DOM and XPath methods. Figure 2 shows an example of some of the id elements identified on the target web site. 
B. Creation of Source Code
In this study, making code is done using the Java programming language with the Standard Edition version. Some Java libraries are selected to process HTML requests, parse text, and make measurements. Pseudo code for each web scraping method used in the experiment is shown in figure 3-5. 
C. Testing Preparation
Preparations made at this stage include: java based application preparation that contains three methods to be tested that have been installed on a PC or laptop, internet connection and target web site for scraping: http://testingground.scraping.pro.
D. Time measurement of Web Scraping Execution
The time measurement is done by initializing the t0 variable before the code execution and initializing t1 after the execution of the method code and then doing the reduction operation (t1-t0). Pseudo code for time measurement is shown in figure 6 . 
E. Measurement of Memory Usage
Measurement of memory usage is done by initializing variable m0 before execution method code and initialization m1 after execution of method code, then search (m1-m0). Pseudo code for memory measurement shown in figure 7. Figure 7 . PseudoCode of Memory Usage Measurement
m0=Runtime.getRuntime().totalMemory()-Runtime.getRuntime().freeMemory(); WebScrapingMethod(); m1=Runtime.getRuntime().totalMemory()-Runtime.getRuntime().freeMemory(); return m1-m0;
F. Measurement of Data Usage
Measurement of data usage is done by using jnet library jnetpcap, which is a library to do packet sniffing through the network. The jnetpcap java library's source code is inserted before the source code of the method is performed, after the method completes, the sniffing process is stopped, and in large packets, the data packets are obtained, such as showed in Figure 8 and detail sniffing showed in figure 9. 
G. Compare The Measurement Results
The measurement results of each experiment, collected and taken the average value of each parameter. Thenconducted a comparison of experimental data between the three methods used.
H. Make a Conclusion
Analyze the test data between the three methods used then determine which is better for each parameter tested.
IV. RESULT AND ANALYSIS
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A. Time Measurement
B. The Measurement Result of Memory Usage
Table II displays the data, the use of memory at the time of execution or scraping the web for each method. Fromthe experimental results obtained data as follows: regex method average use memory of 564 782,5 bytes or 564KB; the average HTML DOM method uses the memory of 4,817,132 bytes or 4.8 MB; the average XPath method uses 574,546.4 bytes or 574 KB of memory. Figure 11 shows the results of calculating the average memory usage. It is known that the Regex Method requires the least memory compared to the HTML DOM or XPath method. Figure 11 shows the results of calculating the average data usage. It is known that the HTML DOM requires the least memory compared to the Regex or Xpath. After the experiment for each method selected and the average value calculated for each parameter, then it is compared to find out the performance based on the three parameters selected, as shown in table 4. From the data in Table IV it can be seen that the regular expression method is the smallest in memory usage compared to the HTML DOM method, and XPath. While HTML DOM takes the least amount of time and uses the smallest data compared to Regex and XPath methods.
V. CONCLUSION
Based on the results of experiments in this study there are two main things obtained: 1. These three methods: regex, HTML DOM, XPath can be used to process web scraping, by searching for related HTML elements from the target web page. 2. The regular expression method is the smallest in memory usage compared to HTML DOM, and XPath methods. While HTML DOM takes the least time and uses the smallest data compared to regex and XPath methods.
VI. FUTURE WORK
Future challenges that can be done include comparing the performance of other web scraping methods, such as CSS selector, Vertical aggregation, Semantic Annotation Recognizing, Computer Vision web-page Analysis. The addition of other parameters in testing, repairing or combining methods to correct deficiencies of existing methods can be done to optimize the previous method. 
